Midface fractures commonly occur following trauma to the face and may cause changes in the normal sinus outflow system. To the best of our knowledge, no study has examined the incidence of rhinosinusitis following midface fractures. We report the incidence of chronic rhinosinusitis in patients who underwent surgical repair of a midface fracture. Our evaluation tool was the 20-item Sino-Nasal Outcome Test quality-of-life survey . We mailed a demographic survey and the SNOT-20 questionnaire to 486 eligible patients who had undergone surgical repair of either a midface (n = 234) or mandible (n = 252) fracture; we had intended to use the latter cohort as a control group. Of the 234 midface patients, 34 (14.5%) returned a usable survey, but only 7 of the 252 mandibular patients (2.8%) did so, which was not a sufficient number for analysis; therefore we used normative data obtained from another study for comparison purposes. The mean SNOT-20 score in our cohort was 24.15, which was similar to the 28.7 mean score in the control cohort of patients with rhinosinusitis. The highest mean scores for the individual components of the SNOT-20 were for "Wake up at night, " "Lack of a good night' s sleep, " "Wake up tired, " and "Frustrated/restless/irritable. " The components that the most patients found bothersome were "Facial pain/pressure, " "Need to blow nose, " "Runny nose, " and "Lack of a good night's sleep. " We conclude that patients who experience a midface fracture have a much higher risk of developing chronic rhinosinusitis that negatively affects their long-term quality of life. These patients should be monitored with long-term follow-up and treated appropriately. * Indicates the number and percentage of patients who found this item especially bothersome.
Introduction
The midface skeleton extends from the superior orbital rims to the upper alveolus. It contains the paranasal sinuses, which function to protect critical structures, including the globes, the carotid arteries, the internal jugular veins, and the brain. 1 The walls of the paranasal sinuses are quite thin and easily fractured in facial trauma. This can result in nasal obstruction and impaired olfaction. 2 Midface fractures can result in facial asymmetry, trismus, and malocclusion; surgical repair focuses on the correction of these problems. However, these fractures may also cause sinonasal outflow tract obstruction and problems with mucociliary clearance, which can result in chronic rhinosinusitis.
To the best of our knowledge, no long-term clinical study has evaluated the rate of chronic sinusitis following a midface fracture. In this article, we report the incidence of chronic rhinosinusitis in a population of patients who had undergone surgical repair of a midface fracture.
Patients and methods
For this retrospective study, we searched our institution's electronic patient database to identify all adults who had undergone surgical repair of a midface fracture between January 1, 2004, and April 30, 2009 . For a control group, we identified all patients who had undergone surgical repair of a mandible fracture during the same time. We excluded from our study those patients who were known to have died and those who were known to be incarcerated. We then mailed a demographic survey and the SNOT-20 questionnaire to the last known address of each patient.
The SNOT-20 is a validated, disease-specific, healthrelated quality-of-life survey for chronic rhinosinusitis. 3 Patients are asked to rate the nature of each of 20 chronic Volume 93, Number 9 www.entjournal.com  E27 ChroniC rhinosinusitis in patients requiring surgiCal repair of a midfaCe fraCture rhinosinusitis signs and symptoms during the preceding 2 weeks. These signs and symptoms are rated on a scale of 0 ("No problem") to 5 ("Problem as bad as it can be"). Survey participants are also asked to indicate those signs and symptoms that have the greatest individual impact on their quality of life.
The results of the returned surveys were entered into an electronic database and analyzed using the Student t test. Approval for the study was granted by our Institutional Review Board.
Results
Our database search revealed that 547 patients had undergone surgical repair of either a midface or mandible fracture during the study period. Of these, 43 were known to be imprisoned, 14 were known to have died, and 4 had no known address. The remaining 486 patients were mailed the demographic survey and SNOT-20 questionnaire. Of this group, 234 had undergone treatment of any type of midface fracture and 252 patients had undergone treatment of a mandible fracture.
A total of 86 surveys were immediately returned as undeliverable by the U.S. Postal Service because the addressees had moved and had not left a forwarding address.
Of the 234 patients in the midface group, 34 returned a complete, usable survey (response rate: 14.5%). However, of the 252 patients in the mandible group, only 7 returned a usable survey (response rate: 2.8%); because of this very low response rate, we elected not to include their data in our analysis. Instead, we compared the data obtained from the midface group with normative data obtained in a study of 301 patients published by Ling and Kountakis in 2007. 4 Our patient population was made up of 22 men and 12 women (table 1). Their mean age at the time of the survey was 41.1 years. An average of 36.8 months had passed since their injury. Of this group, 8 patients (23.5%) reported that they were currently taking a nasal medication, and 4 patients (11.8%) reported that they had undergone sinus surgery at some point following their midface fracture surgery.
The mean SNOT-20 score for the entire cohort was 24.15 ± 23.8. By comparison, the mean SNOT-20 score for patients with sinusitis in the Ling and Kountakis study 4 was 28.7 ± 0.8; the difference between this group of patients and our cohort was not statistically significant (p = 0.2716). On the other hand, the mean SNOT-20 score for patients without sinusitis reported by Ling and Kountakis was 15.2 ± 0.6, and this difference was statistically significant (1-sided p value = 0.0158; 2-sided p value = 0.0315).
The individual components of the SNOT-20 that were associated with the highest mean scores (indicating a greater significance of the problem) were "Wake up at night, " "Lack of a good night's sleep, " "Wake up tired, " and "Frustrated/restless/irritable" (table 2) .
The individual components of the SNOT-20 chosen by the most patients as the most important items affecting their quality of life were "Facial pain/pressure" (n = 13 [38.2%]) and "Need to blow nose, " "Runny nose, " and "Lack of a good night's sleep" (all n = 9 [26.5%]) (table 2).
Discussion
Penetrating or blunt facial trauma affects approximately 3 million persons each year. 5 In two previous studies-one on radiographic imaging of the maxillary sinus following midface fracture 6 and one on postoperative infection rates comparing means of fixation following midface fracture 7the incidence of sinusitis following midface trauma was approximately 60%. Yet despite these findings, no longterm studies have been conducted to evaluate the rates of chronic rhinosinusitis and the associated diminished quality of life following midface fractures. Our study is the first to systematically evaluate the clinical rate of chronic rhinosinusitis following midface fracture by associating it with quality-of-life measures. The mean SNOT-20 score in our cohort was 24.15, which is similar to the 28.7 mean score for patients with chronic rhinosinusitis reported by Ling and Kountakis. 4 Compared with the cohort in the SNOT-20 validity trial, 3 our cohort reported higher scores for "Wake up at night, " "Lack of a good night's sleep, " "Wake up tired, " "Frustrated/restless/irritable, " and "Facial pain/pressure. " All of these have been found to be among the highest rated quality-of-life measures in previous studies of SNOT-20 surveys. 3, 4 It is notable that in our study, the most important item in the SNOT-20 survey was "Facial pain/pressure, " despite the fact that it did not have the highest mean score.
Despite the strength and uniqueness of this cohort study, there are several weaknesses. The first is the lack of an internal control group. As described earlier, only 7 of the 252 patients (2.8%) with a mandible fracture responded to our survey. This low response rate forced us to use previously published data on chronic rhinosinusitis as a control.
Another weakness is that our study did not include patients with nonsurgical midface fractures. It is likely that a large percentage of these patients would also have had symptoms of chronic rhinosinusitis and would have fit well into our cohort for analysis, as the distortion of normal physiology also occurs in this population. However, since we used CPT codes to find patients for this study, this search did not capture those patients who were treated nonoperatively.
Finally, our study was also affected by responder bias. With only 14.5% of the midface fracture patients and 2.8% of mandible fracture patients responding, it is possible that the SNOT-20 mean score was misleading (i.e., too high) because those patients who responded might have had more serious disease and thus a worse quality of life. This is a common problem with survey studies. This bias could have been limited as a factor if there had been a larger response rate or if there had been an internal control.
We conclude that patients who experience midface trauma have a much higher risk of developing chronic rhinosinusitis, which negatively affects their long-term quality of life. These patients should be monitored with long-term follow-up and treated appropriately. 
